The operation, functions, and attributes of a parallel system bus (PSB), called MULTI-BUS II, are defined. A high-performance backplane bus intended for use in multiple processor systems, the PSB incorporates synchronous, 32-bit multiplexed address/data, with error detection, and uses a 10 MHz bus clock. This design is intended to provide reliable state-of-the-art operation and to allow the implementation of cost-effective, high-performance VLSI for the bus interface. Memory, I/O, message, and geographic address spaces are defined. Error detection and retry are provided for messages. The message-passing design allows a VLSI implementation, so that virtually all modules on the bus will utilize the bus at its highest performance-32 to 40 Mbyte/s. An overview of PSB, signal descriptions, the PSB protocol, electrical characteristics, and mechanical specifications are covered.
Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market, or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the time a standard is approved and issued is subject to change brought about through developments in the state of the art and comments received from users of the standard. Every IEEE Standard is subjected to review at least once every five years for revision or reaffirmation. When a document is more than five years old, and has not been reaffirmed, it is reasonable to conclude that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned to check to determine that they have the latest edition of any IEEE Standard.
Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate supporting comments.
Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare appropriate responses. Since IEEE Standards represent a consensus of all concerned interests, it is important to ensure that any interpretation has also received the concurrence of a balance of interests. For this reason IEEE and the members of its technical committees are not able to provide an instant response to interpretation requests except in those cases where the matter has previously received formal consideration.
Comments on standards and requests for interpretations should be addressed to: In the last decade, the avalanche of new microcomputer technology, especially VLSI, threatened to obsolete products almost before they went into production. To buffer users from this onrush of technology, Intel helped develop standard interfaces. One of the most notable was the MULTIBUS I system bus, which was used as the basis for a standard by the IEEE in 1983 as IEEE Std 796-1983 (after going through a 5-year review and revision process).
In the early 1980s, Intel recognized that the trends toward multiprocessing and more sophisticated microcomputer-based systems called for an advanced 32-bit system bus architecture. Intel called this new bus MULTIBUS II. In continuing to pioneer the open systems technology, which included multiprocessing, four critical requirements were observed: technical credibility, processor independence, standardization, and openness to all levels of integration. Early in the development of the new bus, Intel established a "MULTI-BUS II Development Consortium." The consortium gave the new bus a technical credibility that few buses, especially those defined only among board vendors, can match. The companies in the consortium also represented all microprocessor families; included in the group were 68020, 32032, 80386, and Z8000 board and system users, thus ensuring that the bus is easily adaptable to virtually any manufacturer's processor.
The primary benefits being sought in the creation of this new bus were high-performance multiprocessing, high system reliability, ease-of-use by system designers, and improved cost/performance. Specific bus features were developed in response to these objectives. The 32 Mbyte/s message passing of the bus provides a bus that acts like a very high-speed network connection for multiple processors (or processor equivalents). There is a recognition that the bus is no longer to interconnect a CPU with its memory and I/O; instead the bus is to interconnect whole stand-alone processors with each other and with intelligent "subsystems-on-a-board." System reliability is enhanced by the features of bus parity, synchronous operation, negative acknowledge, transfer retries, geographic addressing, and advanced backplane design. Ease-of-use by system designers is implemented primarily through the geographic addressing, which provides for dynamic system configuration. The bus encourages the use of software programmable configuration options (and discourages any use of mechanical jumpers). The standardization of the high-level message-passing protocol also gives the system designer an easy-to-use capability for interprocessor communication.
The cost/performance objective of the bus is delivered through its specification of a realizable 32 to 40 Mbyte/s bus bandwidth. Virtually all boards designed to the bus can achieve this bus utilization factor due to the high-level protocol called out in the specification, and thus the availability of standard, highperformance and cost-effective VLSI components to actually implement this level of performance. For example, this specification and the VLSI make it possible for eight concurrent 4 megabyte/second transfers to take place on the bus. This, or other combinations of transfers that add up to 32 Mbyte/s, demonstrate the real cost/performance advantages of the bus for multiprocessor applications.
In 1983 MULTIBUS II was introduced to the IEEE standards process as a part of the considerations for the P896 (Future Bus) working group activities. In the 1984/1985 time frame the MSC (Microcomputer Standards Committee, of the TCMM) formed an independent study group for MULTIBUS II. During this time the many active participants of the group proceeded to thoroughly review and make changes to the proposed draft. In early 1986 the group was assigned a formal project number P1296. During the remainder of 1986, the draft was passed by the Working Group and the MSC after thorough review, discussion, and changes. In 1987, the draft was presented for Sponsor ballot and, after passing, presented to the June 1987 meeting of the IEEE Standards Board. iv The IEEE Standards Board calls attention to the fact that there are patents claimed and/or pending on many aspects of this bus by Intel Corporation. IEEE takes no position with respect to patent validity. Intel Corporation has assured the IEEE that it is willing to grant a license for these patents on reasonable and nondiscriminatory terms to anyone wishing to obtain such a license. The general terms of the license are a one-time administration fee of $100 for a nonexclusive perpetual license. Intel Corporation's undertakings in this respect are on file obtained from the legal department of Intel Corporation whose address is Intel Corporation, 5200 N.E. Elam Young Parkway, Hillsboro, OR 97124.
There were many contributors to the standards review process, but the following members deserve special mention for their active participation: a) This standard defines a high-performance 32-bit synchronous bus standard. b) The bus standard must have a design-in lifetime of 10 years with backward compatibility. c) The standard is intended for general purpose applications to optimize block transfers, including protocol for message passing. For real-time applications, the bus will provide a means of ensuring an upper limit to message delivery time. d) The standard is intended to be compatible with existing IEC mechanical standards (IEC Pub 297-1, 1 297-3, and 603-2) with recognition of the need for special front panels to address ESD, EMI, and RFI requirements. e) Options within the standard will be clearly identified. f) The standard is intended to support multiple processor modules in a functionally partitioned configuration and heterogeneous processor types in the same system. g) The standard is intended to support heterogeneous processor types in the same system. h) Message-passing format and protocol is intended for future migration to a serial system bus.
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